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Effectiveness of Greater Occipital Nerve Blocks in Migraine Prophylaxis
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ABSTRACT

Introduction: Peripheral nerve blocks have been used in primary
headache treatment since a long time. In this study, we aimed to
examine the efficiency of greater occipital nerve (GON) block in
migraine prophylaxis.

Methods: Data from migraine without aura patients who had GON
block were collected and divided into two groups: Group PGON
(n=25), which included patients who were under medical prophylaxis
and had GON block, and Group GON (n=53), which included patients
who had only GON blocks. Migraine was diagnosed using International
Headache Society (IHS) classification. Data of 78 patients were analyzed.
Headache attack frequency, headache duration, and severity were
compared between and within groups in a 3-month follow-up period.

Results: The decrease in headache parameters after GON block in both
groups was significantly similar. Headache attack frequency decreased
from 15.73+7.21 (pretreatment) to 4.52+3.61 (3rd month) in Group

Headache duration decreased from 18.51+9.43 to 8.02+5.58 at 3rd
month in Group GON and from [5.20+9.16 to 7.20+4.16 in Group
PGON (p<0.05). Headache severity decreased from 826+132
to 5.16£2.64 in Group GON and from 8.08+£0.90 to 596£1.20 in
Group PGON (p<0.05). There was no statistically significant difference
between the groups in 3rd month after treatment (p>0.05).

Conclusion: This study showed significant decreases in headache
parameters in both groups. As GON blocks were performed in
patients unresponsive to medical prophylaxis, a decrease in the
headache parameters in Group PGON similar to that in Group GON
can be attributed to GON blocks. Consequently, these results show
that repeated GON blocks with local anesthetic can be an effective
alternative treatment in migraine patients who are unresponsive to
medical prophylaxis or who do not prefer to use medical prophylaxis.
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GON and from 13.76£8.07 to 3.2842.15 in Group PGON (p<0.05). block

INTRODUCTION

Migraine is a common disorder; and its prevalence in Turkey has reached 6% (). Prophylactic treatment with antidepressants, antiepileptics,
calcium channel blockers, and beta blockers may help in reducing attack frequency, severity, and duration (2). Some patients may not respond
to prophylactic agents. In the literature, greater occipital nerve (GON) blocks with local anesthetics and steroids were used in migraine pa-
tients, and some benefits in acute migraine and prophylaxis were obtained (3,4,5,6).

In this study, our aim was to test the effectiveness of GON blocks in migraine prophylaxis in patients who used other prophylactic agents and
to compare the results with those of the patients who used only GON blocks without other prophylactic agents.

To our knowledge, this is the first study to compare the effectiveness of GON block in patients under medical prophylaxis with that of GON
block alone in migraine patients.

METHODS

After approval from the ethics committee of Gazi University, this retrospective study was conducted in Algology and Headache departments
between 2012 and 2014 in migraine without aura patients. Classification of the headache diagnosis as of the date that a patient was included
in the study was made according to the diagnosis criteria of the International Headache Society published in 2004 (7). Patients who had
maintained a headache diary for | month after the diagnosis of migraine without aura and for 3 months during GON block treatment were
included in the study.

The exclusion criteria were as follows: previous occipital nerve block or occipital nerve stimulation, a history of occipital region surgery, a
history of allergic reaction to the local anesthetic to be applied, pregnancy and breastfeeding, existing active psychiatric disease, uncontrolled
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hypertension, uncontrolled diabetes mellitus, decompensated conges-
tive heart failure, chronic renal failure, chronic liver disease, tumor and/
or the presence of vascular disease, any existing inflammatory and/or
infectious disease, and the use of anticoagulants.

In all patients, the GON blockades were performed in the Algology de-
partment by the same algologist. The patients were divided into two
groups: Group PGON (n=25) and Group GON (n=53). The former
included patients who took at least 3 months or more for medical pro-
phylaxis (amitriptyline 25 mg/day, topiramate 100 mg/day, or venlafax-
ine 150/day) but did not respond efficiently and were started on GON
blockade and the latter included patients who only underwent GON
blockade. Patients who were in Group PGON had a history of different
medical prophylaxis treatment.

In Group PGON and Group GON, GON blocks were repeated every
week in the first month (1%, 27, 37, 4" week) and repeated monthly for
the following 2 months. During these periods, patients in both groups
maintained a diary to record headache duration (hours), headache fre-
quency (days), and severity of pain (visual analog scale, VAS). The injec-
tions were performed radially at 2 cm lateral and 2 cm inferior to the
protuberantia occipitalis externa with a 26G 0.45x | 3G needle and 2 mL
of 0.25% bupivacaine (Figure I). The patients were kept under observa-
tion for 30 minutes to note the possible side effects.

Headache severity was recorded using a VAS. All patients were informed
about the scale numbered from O (no pain) to 10 (worst pain) and were
asked to indicate pain severity with VAS in the headache diary. The se-
verity of pain (VAS), pain frequency, and pain duration were compared
between the two groups and between the groups before (values in the
last month) and after the blocks.

Statistical Analysis

The results were compared using Statistical Package for the Social Sci-
ences (SPSS Inc.; Chicago, IL, USA) 15.0 for Windows. Student’s t-tests
were used for continuous variables with a normal distribution for the
mean comparisons between the groups. The chi-square test and Fisher’s
exact test were used for comparison of variables distributed in per-
centage. Repeated measures analysis of variance (ANOVA) and paired
sample t-tests were used for variables with a normal distribution for the
comparisons within groups. A value of p<0.05 was considered to be
significant in the two-tailed analysis.

RESULTS

Demographic data and the characteristics of pain are shown in Table |.
Seventy-eight patients were included into the study. The data of 53 pa-
tients in Group GON and 25 in Group PGON were included in the study.
The pretreatment headache frequencies in Group PGON and in Group
GON were statistically similar (Table 2). In Group PGON and Group
GON, the headache attack frequencies were significantly decreased in the
I, 27, and 3 months after GON block from those in the period before
the block (p<0.001) (Table 2). There were no significant differences for
this parameter between the groups (p>0.05), except in the | week.
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The pretreatment headache duration values were also similar in both groups.
When a comparison was made in the duration of headache between Group
PGON and Group GON, there was a statistically significant decrease in the
values for the 1%, 2" 34 and 4™ weeks as well as for the 2"¢ and 3™ months
from those recorded before the block period (p<0.001, Table 3). There
were significant differences between the groups in terms of headache du-
ration only in the 1%, 2™, and 4" weeks; the headache durations of Group
PGON were significantly lower in this follow-up period (p<0.05, Table 3).

The pretreatment headache severity values were similar in both groups.
In Group PGON and Group GON, the mean pain severities (VAS)
decreased in a statistically significant manner in the [, 27, 37, and 4%
weeks and in the 2" and 3 months from those values before the blo-
ck (p<0.001, Table 4). There were no significant differences in severity
between the groups (p>0.05, Table 4).

DISCUSSION
This study showed that repetitive GON blocks with bupivacaine decreased
the number of headache days, duration, and VAS scores significantly in mig-

Figure |. Greater occipital nerve block; the entry point is 2 cm at the lateral

and 2 cm distal from external occipital protuberance

Table I. Comparison of demographic data and characteristics of headache.

Group GON (n=53) Group PGON (n=25)
Age (years) (mean+SD) 37.83+8.73 40.08+£9.74
Side of pain (right/left/bilateral) (n/%) 18/14/21 349%126.4%/39.6% ['1/5/9 449%120%136%
Gender
Female/male (n/%) 49/4 92.5%17.5% 19/6 76%124%

p>0.05. GON: greater occipital nerve block; PGON: prophylaxis and greater occipital nerve block; SD: standard deviation.
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raine patients. Patients who were unresponsive to oral prophylactic agents
and patients who had not taken medical prophylaxis gave similar responses.
The headache duration was decreased more with GON block in patients
under medical prophylaxis in the 1%, 2" and 4" weeks than in patients with
GON block alone, but this duration became equal in both groups at the
other follow-up periods, and the headache frequency was decreased more
in Group PGON than in Group GON only in the | week.

In the present study, all patients (with or without medical prophylaxis) had
similar results in terms of headache days, duration, and severity in the last
month before treatment; therefore, this is probably the reason for the
similar results of both groups after 3 months of treatment.

The effectiveness of GON blockade in migraine has been shown in several
studies (8,9,10,1'1,12,13,14,15). The results of the present study suggest that
prophylactic drug treatment in migraine patients did not increase the bene-
fits of GON block in a 3-month follow-up period. In other words, GON
block does not have a summation effect on prophylactic drugs in 3-month
follow-up periods in migraine patients, and we found that GON blocks were
effective in the treatment of all migraine patients in both groups.

Blumenfeld et al. (16) investigated the use of peripheral nerve blocks and
trigger point injections in headache patients by headache practitioners in
the USA. They found that 69% of responders used peripheral nerve blo-
cks, and the most common indication was occipital neuralgia and chronic
migraine. Despite the worldwide usage of nerve blocks in the treatment
of headaches, there are limited evidence-based studies within the litera-
ture. The combination of GON blocks with medical prophylaxis had not
been studied before. For this reason, the results of the present study are
important for conducting future research.

Similar to the results of the study by Blumenfeld et al. (16), in the present study,
no major side effects were observed after GON block. Only local pain, numb-
ness, vertigo, and nausea were recorded. We also stated that 30 minutes of
observation after GON blocks is important to prevent major side effects.

The efficacy of GON blocks in the treatment of various types of headache
has been assessed in several studies (17,18,19,20,21). Decreases in heada-
che parameters with GON blocks exceed the half-life of local anesthetics.
The observed response was probably attributable to factors other than
the direct local anesthetic effect of the GON block (22,23). Changes or
modulation in brain nociceptive pathways may have a role in this effe-
ct. Another possible explanation for these findings is that the injections
themselves initiated diffuse noxious inhibitory control, independent of the
anesthetic effect (10). Functional connectivity between the sensory occi-
pital segments and the trigeminal nociceptive system in humans may also
play a role. The trigeminocervical complex is connected to the nucleus
salivatorius with the raphe nucleus, the locus coeruleus, and consequently
with the hypothalamus. In addition, painful stimuli originating from cranial
structures are transmitted by means of the trigeminal nerve and superior
cervical nerves to the trigeminocervical complex and then to the upper
centers (23). According to recent investigations, nerve blocks are fast be-
coming an alternative treatment for headaches, and our results suggest
that repeated GON blocks either with prophylactic agents or alone can
be considered an effective management tool in migraine treatment.

In our Algology department, the GON block treatment protocol, which
was based on our experience, was uniformly applied to all migraine pa-
tients. This protocol involves performing the procedure once per week
in the first month, once per month for the following 2 months, and after
that, depending on the patient, once every 2 to 6 months. The GON
block was made with 2 mL of 0.25% bupivacaine without steroids. In the
literature, the intervals between injections ranged from | to 8 weeks with
local anesthetic and from 2 to 12 weeks with steroids (17). In the present
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study, injections were administered at the same intervals for all patients,
independently from headache periods. With this protocol, the number of
headache days decreased from 15.73 to 4.52 in group B, and from 13.76
to 3.28 in the prophylactic medication plus GON block group. While he-
adache severity decreased from 8.26 to 5.16 and headache duration dec-
reased from 18.51 to 8.02 in group B, the reduction of headache severity

Table 2. Comparison of the headache attack frequency (mean+SD)
Group GON | Group PGON

(n=53) (n=25) P

Before block 15731721 13.76+8.07 0.303
Week | 2494193 [.52+1.12% 0.007
Week 2 1.92+1.46 l.64+1.18 0.364
Week 3 1.86+1.42 1.60+1.04 0.353
Week 4 1.54£1.29 1.04+£0.97 0.060
I'st month

(mean of weeks | —4) 7.83+£4.78% 5.80+£3.59%* 0.064
2" month 5.58+4.37* 5.00+251* 0.458
3" month 4.52+3.61%* 3.28+2.15% 0.068

* p<0.05, when compared with the value before the block; # p<0.05, when
compared between groups. GON: greater occipital nerve block; PGON: pro-

phylaxis and greater occipital nerve block; SD: standard deviation.

Table 3. Comparison of the headache duration (hour; mean+SD)

Group GON | Group PGON

(n=53) (n=25) P
Before block 18514943 [52049.16 0.147
Week | [1.62+11.46% | 5524554* q 0.004
Week 2 [1.49+12.27% | 5.8445.64% q 0011
Week 3 10.21+8.92%* 7.08+7.49% 0.123
Week 4 9.60+8.06* 436+3.99*% 9 0.001
2" month 10374+7.72* 7.16+4.40% 0.060
39 month 8.02+5.58* 7.20+4.16%* 0.526

#p<0.05, when compared with the value before the block in both groups;
p<0.05, when compared between groups. GON: greater occipital nerve
block; PGON: prophylaxis and greater occipital nerve block; SD: standard de-
viation.

Table 4. Comparison of the headache severity (VAS; mean+SD)
Group GON | Group PGON

(n=53) (n=25) P
Before block 826£1.32 8.08+0.90 0476
Week | 5.44+42.74% 520+42.82% 0.718
Week 2 5.06+3.21% 5324+2.93* 0.733
Week 3 5.24+2.87* 52042.48* 0941
Week 4 4.7542.96* 4.16+2.77* 0392
2" month 5.684+2.52% 6.18+1.08* 0.228
3" month 5.16+2.64* 5.96+1.20% 0.077

#p<0.05, when compared with the value before the block; p>0.05, when
groups were compared. VAS: visual analogue scale; GON: greater occipital
nerve block; PGON: prophylaxis and greater occipital nerve block SD: stan-
dard deviation.
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and duration in the prophylactic medication plus GON block group was
from 8.08 to 5.96 and from 15.20 to 7.20, respectively.

These results demonstrated the efficacy of GON blocking with or with-
out medical prophylaxis, performed at certain intervals with local anes-
thetic in the treatment of migraine. GON blocking is a simple, safe, and
effective method, with mild side effects, and can be used in patients with
inadequate pain relief in spite of medical prophylaxis, or in those who have
not tolerated medical treatment.
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